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Introduction 

Over the past year we have made progress towards our major aims.  In addition, we have 
completed some studies to speak to concerns of external reviewers, and we have made some 
changes in how we handle and process data to adapt to major advances in the technology that 
supports our research.  Over the following pages the project Aims are presented in order along 
with a discussion of the major findings from this year’s work.  Some of our findings are ongoing 
– the analyses represent partially completed projects.  Following the aims we present 
Appendicles for Laboratory Posters, Papers, and curriculum vita.      
 
 
Aim 1.  Complete Design of Major Software Components 

1a. Complete ERP-Suite design allowing integration of new database structures 
(completion of this task is required before simultaneous analysis of the datasets can 
be addressed).  The ERP-Suite has been completed.  However, after our initial work 
on our laboratory package, SAS, the premiere statistical analysis package, made an 
ODBC that end-users could use with our type of database.  This let us focus on 
developing a better database structure for the analyses.  This process is still 
underway, and will continue for several years. 

1b. Complete cross-platform adaptation of CATDD Questionnaire Software.  This aim 
has been addressed in the discussion of Aim 4. 

1c. Modify experimental programs developed with E-Prime for ERP (event-related brain 
wave) environment parameters to deliver identical stimuli within fMRI paradigm 
parameters.  This process is ongoing as experimental designs are completed.  
 

Aim 2. Create a comprehensive database for the analysis and storage of ERP and fMRI 
data. 

2a. Modify in house data analysis programming (the “ERP-Suite” of software) to 
accommodate additional data from fMRI measures of brain activation.   

 
We are working with Dr. John Richards to develop a storage facility for the data.  We 
are converting to the data storage recommendations of FSL.   Although we will be 
storing the data in its original format, we will be only be rendering the 4-d data and 
structural data in .nii.gz format.  We have made a decision to publish the individual 
result data online following publication of manuscripts.  This is a step forward from 
our previous decision only to provide pre-analysis data.   

2b. Modify the in house adjunct programming to isolate brain function using dipole 
source models seeded with fMRI data.   
This year we have stopped using linear registration to registration our participant brain 
volumes to the standard brain volumes.  This decision was a difficult decision to make, 
but research from experts in brain registration conclusively shows that non-linear brain 
registration provides significant gain of linear brain registration.  These gains are critical 
in a field where individual cortical differences can produce marked changes in results.   
Because of this change no dipole source localization data were completed during this 



year.  Every individual MRI that has been collected since the beginning of this proposal 
will need to be normalized using non-linear techniques.   

 
Aim 3. Determine the specific impact of exogenous attention on attention-networks during 
deceptive processing 

It is critical to determine how strongly exogenous attention affects ERP and fMRI 
activations of attention networks, because exogenous attention is the most common 
confound reported in studies of deception.  A series of studies utilized a multi-method 
approach to examine the question of exogenous studies.  We manipulated a key variable 
related to the number of deceptions an individual makes during an individual interview. 

 

Behavioral Study 
This study demonstrated that interactions between stimulus salience, attention-
switching and workload affect reaction time (RT) and accuracy of truthful and 
deceptive responses by manipulating the frequency of deceptive responding.  
Participants completed a two-stimulus sentence verification task with trials that cued 
them to respond truthfully or deceptively.  Participants were randomly assigned to 
one of 11 groups, which varied in the ratio of truthful to deceptive response cued 
trials.   Replicating findings from other deception studies, deceptive responses 
showed significantly longer RT and lower accuracy than truthful responses 
(Goldstein, 1923; Seymour et al., 2000; Vendemia, Buzan & Green, 2005a; 
Vendemia, Buzan & Simon-Dack, 2005b).  The RT and accuracy data were analyzed 
with two 11 (10%, 15%, 20%, 25%, 40% 45%, 50%, 55%, 60%, 80%, or 90%) x 2 
(truthful and deceptive) factorial ANOVAs.  As expected, individuals had longer RT 
for deceptive responses than truthful responses, F (1, 268) = 83.082, p < .001, η2 = 
.24.  This was a moderate effect with individuals having a mean RT of 1036.74ms 
(SE = 19.50) for deceptive responses and 966.14ms (SE = 14.87) for truthful 
responses.  Additionally, individuals displayed less accuracy for deceptive responses 
than truthful responses, F(1, 268) = 85.99, p < .001, η2 = .24.  This was a moderate 
effect with individuals having a mean accuracy of 88.30% (SE = 0.008) for deceptive 
responses and 93.90% (SE = 0.004) for truthful responses.  In order to determine 
whether the RT differences in deceptive and truthful responding were the result of 
presentation frequency, we matched truthful and deceptive RT by ratio.  That is, we 
compared those that told the truth on 10% of trials (and lied on 90%) to those that lied 
on 10% of trials.  The RT data were analyzed using a 7 (10%, 20%, 40%, 50%, 60%, 
80%, or 90%) x 2 (truthful or deceptive) between-subjects ANOVA.  RT were 
significantly different at 10% and 50%, t(52) = 2.24, p < .05;  t(23) = 2.66, p < .05.   
These results show that the effect of stimulus salience significantly impacted RT at 
10% presentation frequency, with individuals having a mean RT of 1103.09ms (SE = 
49.86) for deceptive responses and 966.50ms (SE = 37.70) for truthful responses.  
Additionally, the effect of attention-switching impacted RT at 50% presentation 
frequency, with individuals having a mean RT of 1083.70ms (SE = 53.86) for 
deceptive responses and 1006.29ms (SE = 40.72) for truthful responses.  Attention-
switching impacted both truthful and deceptive RT, but deceptive RT increased 



significantly more than truthful RT.  These findings indicate that stimulus salience 
and attention-switching impact deceptive responses more than truthful responses.             
 

ERP Study 
The results from the ERP study are preliminary.  The goal of this study was to 
examine the effects of stimulus salience, attention-switching and workload on brain 
event-related potentials (ERP), specifically the P300, in a two-stimulus sentence 
verification task by varying the frequency of deceptive responding.   55 
undergraduate and graduate students from the University of South Carolina 
participated in this study (31 females, 24 males). Ages ranged from 18 – 39 (M = 
19.40). In this sample, 77% of participants were Caucasian, 10% were African 
American, 6% were Asian, 4% were Hispanic and 3% identified as Other. A total of 
200 two-stimulus trials were presented. Participants were cued by stimulus color to 
respond deceptively and truthfully and were randomly assigned to respond 
deceptively to either 20%, 50% or 80% of trials.  Additionally, participants were 
required to make a congruent response (“agree”) on 50% of the trials and an 
incongruent (“disagree”)  response on the other 50% of the trials.  ERP data were 
acquired with a 128-channel Hydrocel sensor net at 250 Hz and 3-10 kΩ, filtered 
offline (1-33 Hz), segmented -100 to 1000 ms after stimulus onset, baseline corrected 
with bad channels and artifact removed. Data were submitted to sPCA followed by 
tPCA of first ten sPCs.  Final tsPCs related to P3a and P3b were submitted to 3 x 2 
mixed factorial ANOVA.  



 

 
 
 
 
 
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Deception influences cognitive processing as early as 200ms post-stimulus when early 
attention is recruited to alert that deception is required.  This data supports the behavioral 
finding that deception requires more workload than telling the truth, mainly due to effect 
of low-frequency deceptive responding. 
 
Switching between two tasks presented at equal frequency requires more workload than 
when one task is presented at high-frequency.  The effects of early attention shifting is 

Figure 2.  Changes in Event-Related Potential Waveforms Related to Number 
of Deceptions in an Interview.

Figure 1. Event-Related Potential Waveforms Related to Overall Deception. 



evident at approximately 220ms post-stimulus.  This effect is larger when responding 
deceptively at a higher frequency.  High-frequency deceptive responding also elicits a 
larger late evaluation response at approximately 675ms post-stimulus.   Workload is 
highest when making infrequent deceptive responses. 
 

fMRI Study.  
 In order to avoid repetition the effects of Ratio are discussed in Neuropsychological 
Study 2: Risk Taking. 
 
 
Aim 4. Map neocortical functional activation during deceptive behavior.   

4a. Conduct deception research with parallel measures of ERP, fMRI.    
 

We are working from the following model of cognition associated with deceptive 
behavior.   During the current sequence of studies we have focused a great deal on the 
impact of manipulating the variable of frequency.  This variable has the greatest 
implications for detection of deception in real world scenarios.  Polygraphers (and other 
credibility assessment experts), particularly in screening environments, may not know 
how many times an individual is lying during an exam.  If the measures associated with 
lying on 10% of an exam are different than the measures associated with lying on 90% of 
an exam, examiners must be made aware of that fact.  Research in our lab has 
demonstrated conclusively that frequency does change central nervous system measures 
of deception, but that those changes can be assessed and controlled.   

 



 
Figure 3.  A Cognitive Model of Deception 

 
The main experimental design that this laboratory employs is a variation of the 
directed lie procedure.  The original proposal for this grant addressed why the 
directed lie procedure is comparable to other types of credibility assessment 
protocols such as the probable lie procedure.  However, we were asked by experts 
in the field to demonstrate that the two-stimulus part of the directed lie paradigm 
that we chose was comparable to a standard yes/no response in other exams.   The 
two stimulus exam is a procedure that we use to control for eye movement when 
recording event-related brain waves.   
 
Participants view statements that are true or false (randomly presented) followed 
by a second stimulus to which they respond with a key press indicating agreement 
or disagreement. They were prompted to either tell the truth (blue) or lie (red). 
Intra-trial switching between truth and deception occur in four different ways as 
depicted below. 
 



 
Figure 4.  The Directed-Lie Paradigm.  Each Line Represents two, three-screen trials in which a 
participant sees a sentence and then responds to a prompt. 

 
In order to answer this reasonable concern, we converted the two-stimulus 
paradigm to a forced choice paradigm.  The forced-choice paradigm has been in 
use in the cognitive community since Donders first presented it in 1878, and the 
properties of the task are well established.  The differences between the two tasks 
are that instead of presenting the word “True” or “False” on the second screen, to 
which participants agreed or disagreed we presented the word “Yes” and the word 
“No” on the second screen.  Participants chose the best fitting option. 
 
Participants were 99 undergraduates from the University of South Carolina who 
received extra credit.  In the study, participants were presented with a set of 
twenty-five questions, with each question repeated in random order four times.  
Questions (3000ms) were followed by a central fixation point (1000ms) and 
response screen with two potential alternatives (2500ms); one obviously truthful, 
and one obviously deceptive.  A sample question would read as follows:  who 
pilots jet planes?  The possible answers in this case would be “zebras”, or 
“humans”.  Participants were directed, by question sentence color, to respond 
truthfully on 50% of the trials or deceptively on the remaining trials.   The answer 
selection corresponded to either the 1 or 3 key on the numeric keypad, and was 
consistent with the on-screen answer spacing.   
 
Forty-forty of the trials involved a preceding trial in which a participant was 
directed to respond in differently.  In 22 of the trials participants were directed to 
respond deceptively following a trial in which they had been directed to respond 
truthfully and in 23 of the trials the opposite pattern occurred.  The remaining 55 
trials involved no switching (27 truthful trials and 28 deceptive trials).  Students 
will be allowed to practice the procedure before the actual trials begin.  Repeated 
measures ANOVAs compared deception X switch (2X2) for reaction time and 
repeated measures data. Overall deceptive responses had significantly longer 
latencies (M = 934.55, SD = 200.37) than truthful responses [M = 834.46, SD 



=186.92),  F(1, 98) = 136.81, p = 0.0001, η2=0.58.  There was no main effect for 
switch type; however, there was a significant interaction between deception and 
switch type F(1, 98) = 226.12, p = 0.0001, η2=0.70.  In trials in which participants 
switched from one response to another, deceptive responding took longer than 
truthful responding (M=889.98 (202.05) vs. 875.69 (201.57)), but the effect was 
not significant t(98)=1.32, p =0.19, ns.  
 
However in the no-switch condition the impact of deception resulted in 
significantly longer deceptive responses (M=979.12, SD = 198.68) than truthful 
responding (M=793.23, SD=172.25; t(98)=19.07, p =0.0001).   The analysis of 
the error data revealed that participants were much more likely to make errors 
while responding deceptively (M=1.66, SD=0.12) than when responding 
truthfully (M=1.14, SD =0.08), F(1, 98)=17.12,p=0.0001, η2=0.15.  There were 
no main effects of switching; however, there was a significant interaction between 
switching and deception.  Errors were the most frequent on trials in which an 
individual did not switch and responded deceptively (M=1.78, SD = 1.47) and 
nearly as frequent on trials in which an individual switched from truthful to 
deceptive (M=1.55, SD=1.43), t(98)=10.82, p = 0.0001.  Within the truthful 
responses, errors to switch trials were more frequent (M=1.46, SD = 1.25) than 
errors to no switch trials (M=0.82, SD=0.97), t(98)=8.94, p =0.0001. 
 
This study answered concerns about the two-stimulus design showing that 100 ms 
difference between truthtelling and deception is consistent across two-stimulus 
and forced choice paradigms. 
  

4b. Test measurement batteries of neuropsychological function and personality variables 
with the newly developed self-report scale of deception behavior patterns.   
 

We have collected neuropsychological data and personality variables along with 
fMRI and ERP studies of deception.  We have two preliminary reports based on this 
work. 

Neuropsychological Study 1:  Working Memory 
Reaction time (RT) studies have shown that working memory capacity has a 

significant effect on deceptive response times (Vendemia, Buzan, & Simon-Dack, 
2005).  Studies have also shown working memory is associated with prefrontal 
cortical activation (Rypma, Berger, & D’Esposito, 2002). Baddeley’s model of 
working memory includes a central executive, phonological loop, and a visual spatial 
sketchpad (Baddeley & Hitch, 1974). Previous work in our lab examined the 
theoretical mechanisms underlying reaction times in deceptive responding.  In this 
study we further examine these mechanisms using individual difference measures of 
working memory. 

Previous research with event related potentials (ERP) and RT suggest workload, 
oddball, and attention switching as possible theoretical mechanisms underlying 
increased RTs during deception.  The effect of workload should occur maximally 



when deceptively-cued trials are presented very frequently (80%).  The oddball effect 
occurs in response to the presentation of a low-frequency stimulus.  This effect is 
maximal at parietal electrodes.  Additionally our lab is investigating attention 
switching as a third possible mechanism underlying deceptive RTs. Research has 
indicated that switching attention from an easier task to a more difficult task produces 
a decrease in P3a amplitude and an increase in RT.   We used the Spatial Span Task 
and the Verbal Recognition Memory Task from the CANTAB, a large 
neuropsychological battery.  The Spatial Span Task is an assessment of working 
memory capacity which requires participants to track boxes that change color in a 
particular sequence.  The number of boxes increases in complexity from 2 to 9 boxes.  
The Verbal Recognition Memory Task assesses immediate memory of verbal 
information.  Participants are shown lists of 12 words after which they must produce 
as many of the words as possible. 
 

Table 1.  Means and Standard Deviations for the Spatial Span Task and Verbal Recognition Task (N=55) 

Condition N Mean SSP SD SSP Mean VRM SD VRM

20 15 7.13 1.25 8.80 1.93

50 21 7.10 1.41 9.05 1.47

80 19 7.05 1.27 8.63 1.64  
 
 

Participants were 89 undergraduate college students (61 females, Mean age = 20.9 yrs, 
SD = 3.45).  Ethnicity breakdown : 78% Caucasian, 8% African-American, 3% Asian, 
2% Hispanic, 3% identified as Other, 5% did not report.  An event-related paradigm was 
implemented with 200 trials of the two-stimulus type being presented.  Participants were 
randomly assigned to one of three conditions, 20% Lie (N = 15) or 50% Lie (N = 21), or 
80% Lie (N=19). These N’s represent the final numbers, as participants were thrown out 
for too much motion or accuracies below 85% before analyses.  All scans collected at 3T 
with Siemens Magnetom Trio System using T2* weighted echoplanar images sensitive to 
blood oxygen levels were acquired during the functional scans (gradient echo; TR = 2490 
ms; TE = 30  ms; image matrix = 64 X 64; in-plane resolution = 208 X 208 mm; slice 
thickness = 3.2 mm). Voxel-wise analysis was carried out using flexible hemodynamic 
response function (HRF) modeling, allowing HRF to vary spatially and between subjects. 
(Woolrich 2004).   Analysis was carried out using FEAT (FMRI Expert Analysis Tool) 
Version 5.63, part of FSL (FMRIB's Software Library, www.fmrib.ox.ac.uk/fsl).  Time-
series statistical analysis was carried out using FILM with local autocorrelation 
correction (Woolrich 2001). Z (Gaussianised T/F) statistic images were thresholded using 
clusters determined by Z>2.3 and a (corrected) cluster significance threshold of P=0.05 
(Worsley 1992). Registration to high resolution and/or standard images was carried out 
using FLIRT (Jenkinson 2001, 2002).  
 
Only correct trials were included in the analysis.   The 20% and 80% conditions were 
balanced by randomly selecting correct responses from the truthful switch/no switch 
condition to match the number of correct deceptive switch/no  switch responses.  



Responses for the Spatial Span and Verbal Recognition tasks were mean centered and 
entered into the analysis as explanatory variables in a general linear model.  Results are 
shown in the images below.  The tables indicate the Talairach coordinates for the 
activation clusters shown.  Region and BA information was obtained through the 
Talairach Daemon. 

 

 
Figure 5.  fMRI Activations for Lie Greater than Truth using Working Memory as an Explanatory Variable 
in the Model. 

 
The results show in the expected direction for the spatial span task in the 20% 
condition.  Similar results were not found for individual differences in the 50% 
condition.  The expected results were also found for the verbal recognition task in the 
80% condition, but not in the 20% or 50% conditions.   The  fMRI results indicate a 
similar direction to previous RT results shown here.  One possible explanation for the 
robust group effects in the 50% condition may be attention switching.  Similarly the 
switching mechanism may be so dominant in working memory that executive and 
phonological loop resources can not be found when it occurs. 
 

Neuropsychological Study 2:  Risk Taking 
 



Self-report studies of deceptive behavior suggest a link between deception and risk-
taking behavior.  Individual differences in decision-making and risk-taking were 
associated with cortical activation during deceptive responding.  In order to assess 
risk taking behavior we used the Cambridge Gambling Task.  This task was designed 
to assess decision-making and risk-taking outside a learning context.  The subject 
must guess whether a yellow token is hidden in a red box or a blue box.  In the 
gambling stages, subjects start with a number points and can select a proportion of 
these points, displayed in either rising or falling order, to gamble on their confidence 
in this judgment. 
 
Participants (N=89) were Undergraduate college students (F=61), Age (M=20.9 yrs, 
SD=3.45).  Ethnicity: 78% Caucasian, 8% African-American, 3% Asian, 2% 
Hispanic, 3% identified as Other, 5% did not report.  The design was event-related 
with 200 trials of the two-stimulus type being presented. Participants were randomly 
assigned to one of three conditions, 20% Lie (N = 15) or 50% Lie (N = 21), or 80% 
Lie (N=19). These N’s represent the final numbers, as participants were excluded due 
to motion artifact or low response accuracy (below 85%). All scans collected at 3T 
with Siemens Magnetom Trio System using T2* weighted echoplanar images 
sensitive to blood oxygen levels were acquired during the functional scans (gradient 
echo; TR = 2490 ms; TE = 30  ms; image matrix = 64 X 64; in-plane resolution = 208 
X 208 mm; slice thickness = 3.2 mm). Voxel-wise analysis was carried out using 
flexible hemodynamic response function (HRF) modeling, allowing HRF to vary 
spatially and between subjects. (Woolrich 2004). Analysis was carried out using 
FEAT (FMRI Expert Analysis Tool) Version 5.63, part of FSL (FMRIB's Software 
Library, www.fmrib.ox.ac.uk/fsl).  Time-series statistical analysis was carried out 
using FILM with local autocorrelation correction (Woolrich 2001). Z (Gaussianised 
T/F) statistic images were thresholded using clusters determined by Z>2.3 and a 
(corrected) cluster significance threshold of P=0.05 (Worsley 1992). Registration to 
high resolution and/or standard images was carried out using FLIRT (Jenkinson 2001, 
2002).  
 
Two variables were taken from the CGT, a measure of quality of decision-making 
and a measure of amount of risk-taking. Both scores were proportions that varied 
between 0 and 1.  
  

Table 2.  Means and Standard Deviations for Quality of Decision Making and Risk Taking in the Cambridge 
Gambling Task. 

Condition N =81 Mean DEM SD DEM Mean RSK SD RSK
20 15 0.95 0.09 0.58 0.12

50 21 0.93 0.07 0.60 0.09

80 19 0.93 0.11 0.53 0.15  
 
 



 
Figure 6.  fMRI Activations for Lie Greater than Truth using Quality of Decision Making and Risk Taking as 
Explanatory Variables in the Model (note: the effects of both were not significant). 

 
Effects of workload were supported in the 50% condition. Bilateral workload effects 
were also present in the 20% condition.  Analyses revealed activation in posterior parietal 
areas during deceptive trials in the 50% and the 20% conditions, suggesting that this 
attention network is active regardless of deceptive trial frequency and may be more 
related to endogenous attention rather than attention switching.  Effects of attention 
switching were present in 50% versus the 20% condition when comparing deceptive to 
truthful responses. This also supports previous fMRI work in our lab demonstrating the 
anterior cingulate’s involvement in attention switching.  Analyses revealed significantly 
greater activation in the right inferior parietal lobe specifically related to deception in the 
50% condition. In addition, the 20% condition showed unique activation in the left 
superior parietal lobe. It seems that while the posterior attention network is active in both 



conditions, it may be behaving differently.  Analyses revealed no significant results at 
80%.* While this is contrary to out hypotheses regarding workload effects, it does mimic 
results from a  behavioral study in our lab. We will do further analyses to determine the 
nature of this non-difference. 
 
The Directed Lie Procedure does not seem to be associated with individual differences in 
a risk and reward-related decision task.  Non-directed lie paradigms, especially those in 
which a “reward” is offered for successful deception, may have more in common with 
this type of task.  Evaluation of risk is not a necessary component of deceptive behavior.  
 
4c. Utilize structural equation models of deceptive behavior to mathematically assess the 

impact of neuropsychological function and personality measures on constructs within 
our working model of deception.  

• The first step in 4c will be to develop models of preparatory attention based 
on anxiety coping strategies (discussed in background).  These two constructs 
have been loosely associated in the EEG literature, and form a strong 
conceptual intersection from which to proceed with strategies associating 
personality and ERP/fMRI measures. 

 
Aim 5.  Determine the impact of retrieval failures on subsequent deceptions. 

In the real world environment a substantial proportion of deceptions occur when the 
deceiver only has partial recall of past events.   
 
We began the process of examining the impact of memory retrieval on deceptive 
responses by studying reaction time data.  The purpose of this study was to examine 
the effects of conflicting information on a person’s ability to respond deceptively to 
questions about an event.  We also tested a classical debate in the misinformation 
field.  The additional workload of deception should create a more robust 
misinformation effect in the data, which in turn should make differences between 
factual responding and misinformed responding more statistically distinct as 
measured by reaction time.   Additionally, in our design we used measures of 
individual differences that are correlated with central executive functioning.  If the 
process of deception is centered in the central executive, then individual differences 
in central executive performance should become apparent in a regression analysis of 
the reaction time data for deceptive responders.   Participants consisted of 78 (51 
females, 27 males) University of South Carolina undergraduate volunteers of a mean 
age of 21 years with a standard deviation of 5.16 years.  Ages ranged from 18 to 54 
years old.  Participants viewed a sequence of slides that visually depicted a crime and 
were followed with a narrative description of the same events that contained 
conflicting information for several items.  In between they took the State Trait 
Anxiety Inventory and the Cognitive Failures Questionnaire as filler tasks.  Following 
the slide sequence they were instructed to either lie or tell the truth to a series of 
questions concerning the slide sequence they previously viewed.  The results indicate 
that deceptive responses took significantly longer than truthful responses (F (1, 68) = 
4.64, p = .035), and misinformation responses showed longer reaction times than 
factual responses (F (1, 68) = 8.74, p = .004).  A significant interaction was also 



found between deceptive responding and narrative content (F (1, 68) = 6.56, p = 
.013).  The results of this study indicate that the data we are finding matches our 
current set of hypotheses that conflicting knowledge regarding a scenario can impact 
deceptive response time. 

 
As the ERPs dependent on long-term memory processes are the most predictive of 
deception, the effects of retrieval failure must be determined.   We have moved 
forward into an ERP study of the same data. 
 

Aim 6. Identify cultural norms. 

6a. Expand the research program to special populations and examine cultural norms.   
 

A first step in this research was to create a questionnaire that could be used to 
quantify deception across populations.  It is very important to begin to understand 
how patterns of lying vary across cultures and based on individual experiences.  The 
following describes the result of the second major analysis of the questionnaire data 
after category development. The goal of this project was to investigate individual 
differences in the use of deceptive categories developed by our lab in a previous 
experiment. Specifically, our goal was to explore the interactions between personality 
characteristics and types of lies in order to determine if a unique set of personality 
variables can predict each of our categories. In the first experiment, along with 
questions to assess use of each deceptive category, we administered a broad range of 
self-report personality measures.  
 
In the present study, after evaluation of the results from study 1, we re-administered a 
revised instrument and looked specifically at interactions between the relevant 
personality characteristics and the lie categories. We administered questions from 
eight deceptive categories and re-administered the personality scales, including a new 
Machiavellianism scale to a sample of college students. Participants were 286 (206 
females) undergraduates at the University of South Carolina. Ages ranged from 18 – 
51 with a mean age of 19.86 years (SD = 2.78). They were recruited through the 
Psychology Department’s online participant pool.  They received course credit in 
exchange for their participation. In this study, we utilized frequency type questions 
with a four-point Likert-type scale, which ranged from Never to Frequently, to 
measure frequency of use in each of our deceptive categories. The questionnaire was 
posted online with the open-source Lime Survey program.  Results showed that 
Gainful Misleading was the least frequently used lie and Social Enhancement was the 
most frequently used lie. Results of eight linear regressions supported our hypothesis 
that a unique combination of personality characteristics is associated with each type 
of lie.   

 
This stage of the process has been completed and is currently under review.  
Although, the next stage of this work is slated to begin in January 2010, we are 
waiting for feedback from experts in the field of the deception.   Two manuscripts are 
included in the appendices of this document.  The first is an unpublished detailed 



description of the process of questionnaire development in the first stage of the 
survey.  The second manuscript is a description of both experiments.  This manuscript 
is currently under review. 

6b. This process will begin as soon as the CATDD Questionnaire Administration 
software can be distributed to interested national and international researchers.

The administration software has been completed and the questionnaires are now 
available online.  We sought to work with two vendors during the development of 
these questionnaires.  Neither vendor provided the utility we needed to administer 
many different question types and both had problematic question coding procedures.  
Although it slowed our questionnaire development process, we decided to use an 
open-source code that could be combined directly to our existing database platform.  
That strategy has been successful.    As noted in the previous section we are waiting 
on feedback from experts in the field of deception.  We will begin translating these 
questionnaires into Chinese in January 2010. 

Conclusion

We have completed the development of an fMRI laboratory to function with existing ERP 
Laboratory. The Steering Committee of the fMRI Center has been interviewing candidates for 
the endowed chair in Cognitive Neuroscience with extensive experience in Magnetic Resonance 
Imaging to assist in future research and training efforts.   We have changed our data analysis 
strategy in two major methodological directions.  First we have made the decision to work with 
realistic head models instead of the standard 4-shell spherical model.  This will add substantial 
accuracy to the cortical localization of brain wave activation which is a critical step in combining 
fMRI and ERP data.  Second, we have decided to pursue non-linear registration procedures for 
fMRI anatomical and functional data.  The experts in the field of MR localization are unanimous 
in their support of non-linear approaches.  This analysis strategy does not require additional data 
acquisition, but will improve overall accuracy of our models.  We will continue data acquisition 
on paradigms designed to establish the impact of cognitive and neuropsychological variables on 
HD-ERP and fMRI.  Our major findings over the past year suggest that the ratio of deceptive to 
truthful responses in a single interview profoundly impact prefrontal measures of deceptive 
responding in both ERP and fMRI data, and have implications for the way polygraph paradigms 
are designed.   Finally, we continue with the development of questionnaire research related 
socio-cognitive variables related to deceptive behavior.  Taxonomic research into deceptive 
behavior has suggested that dimensions such as harm and benefit can be used to separate types of 
deception.  However, research in our lab has suggested that situational variables (such as 
deception duration and modality) may play much larger roles than previously thought.  We have 
finished the design of this questionnaire and its design is being reviewed by experts in the field.
We are preparing to translate this questionnaire into Chinese. 
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Appendix 2: Manuscripts 









































































































































































































































































































































Appendix 3: Curriculum Vita 
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